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RNA editing in flowering plant mito-
chondria post-transcriptionally alters 

several hundred nucleotides from C to U, 
mostly in mRNAs. We recently identified 
the nuclear encoded gene MEF11 which 
is involved in RNA editing of three sites 
in mRNAs coding for subunits of respira-
tory chain complexes in Arabidopsis thal-
iana. In the mef11-2 mutant a T-DNA 
insert alters the C-terminal part of the 
DYW domain. This insertion blocks 
RNA editing at sites cox3-422 and site 
nad4-124 completely, but only partially 
at ccb203-344. Transcription analysis 
shows that RNA editing is not defective 
due to disturbance of transcripts from 
the mef11-2 locus. These observations 
suggest that the enzymatic activity or its 
recruitment is not compromised by the 
alteration of the C-terminus of MEF11.

RNA editing in mitochondria of flower-
ing plants was recognized 20 years ago, 
but the first nuclear encoded specific-
ity factors have been identified only very 
recently. These mitochondrial editing fac-
tors (MEFs) are required for specific RNA 
editing events and thus presumed to medi-
ate editing-site recognition in the affected 
RNA molecule in plant mitochondria.1,2

Two presently characterized mitochon-
drial editing factors MEF1 and MEF11 
in Arabidopsis thaliana1,2 and the OGR1 
factor in rice3 are pentatricopeptide repeat 
proteins (PPR proteins) of the DYW-
subgroup, while the MEF9 protein termi-
nates with the E-domain.4 Several of the 
specific nuclear factors identified for RNA 
editing events in plastids are also members 
of this class of DYW-PPR proteins, oth-
ers are PPR proteins but do not contain 

the DYW extension.5-14 About 140 of the 
450 PPR proteins in Arabidopsis thaliana 
are extended at their C-termini by DYW 
domains.15-17 This DYW domain contains 
signature amino acids characteristic of 
Zn-containing cytidine deaminases and 
has thus been proposed to be enzymatically 
involved in the C to U RNA editing.18,19 
On the other hand, the DYW-motif in a 
PPR protein of as yet unknown function 
has RNase activity,20 and DYW-domains 
can be deleted in PPR proteins involved in 
plastid editing with no effect on the pro-
cessing of their editing targets.21

To gather further information on the 
function of the DYW-domains, we have 
started to analyze the requirement of this 
region in RNA editing factor MEF11. 
The nuclear encoded MEF11 protein is 
required for RNA editing at three dis-
tinct sites in three different mitochondrial 
mRNAs, sites cox3-422, nad4-124 and 
ccb203-344. Inactivation of this RNA 
editing protein surprisingly enhances 
isoprenoid biosynthesis, suggesting retro-
grade signalling from mitochondria to the 
cytoplasm.2,22,23

A Point Mutation in Mutant Line 
mef11-1 and a T-DNA Insertion 

Line mef11-2 Differentially Affect 
Specific RNA Editing

The single amino acid exchange in the 
second PPR repeat in the mef11-1 mutant 
eliminates RNA editing competence at 
the three identified target sites cox3-422, 
nad4-124 and ccb203-344. Surprisingly, 
the T-DNA insertion in the DYW-domain 
in line mef11-2 completely blocks RNA 
editing at just the two sites cox3-422 and 
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analysed the presence and maturation of 
transcripts from the mef11-2 mutant gene. 
Processing of the transcripts does not 
seem to be affected, since analysis of the 
mef11-2 cDNA by RT-PCR reveals that 
the mRNA is correctly spliced (Fig. 3) 
and that it is transcribed into the T-DNA 
insert (Not shown). This suggests that the 
effect of the T-DNA insertion more likely 
acts on the MEF11-2 protein level, which 
will need to be analysed in more detail. To 
determine the in vivo expression level of 
the MEF11-2 protein, specific antibodies 
will have to be raised and in vitro expressed 
MEF11-2 protein will have to be function-
ally tested with respect to its RNA bind-
ing and editing properties.

These results suggest a role of the 
C-terminal amino acids and the DYW-
motif in modulating the contact to spe-
cific motifs in the target RNAs. Since in 
the investigated mef11-2 mutant the cyti-
dine deaminase signature is still intact, 
a deaminating enzymatic activity of this 
region can at present not be ruled out, at 
least for the MEF11 protein.

nad4-124, whereas editing at site ccb203-
344 is only diminished to about 60% of 
the total ccb203 transcript population 
(Fig. 1).

This differential effect of the two 
mutants on editing may shed some light 
on the role of the MEF11 protein in 
RNA editing at its target sites. Sequence 
analysis of the genomic location of the 
T-DNA insertion in the At4g14850 gene 
in line mef11-2 shows that this insertion 
has removed 26 amino acids from the 
C-terminus of the DYW region and has 
added 11 different amino acids instead 
(Fig. 2). Among the missing 26 amino 
acids are the name-giving DYW and other 
blocks of well conserved amino acids, 
while all of the amino acids which have 
been proposed to resemble the cytidine 
deaminase signature are still present in the 
mutated protein.

To test the possibility that expression 
of the MEF11-2 protein is compromised 
by the alteration of the C-terminus of 
the DYW region and the further down-
stream T-DNA derived sequences, we 

Figure 1. Mutant mef11-2 differentially affects editing at the MEF11 target sites. The top part shows the modular structure of the MEF11 protein with 
the insertion site of the T-DNA in the C-terminal region of the reading frame in mutant mef11-2. Specific cDNA fragments were generated by RT-PCR 
amplification following established protocols.24,25 The cDNA sequences around the three target sites are compared for C to T differences resulting from 
RNA editing. The mef11-2 mutant plants have lost the ability of C to U editing at sites nad4-124 and cox3-422. In the third target site ccb203-344 editing 
is still occurring albeit only at about 60%. The edited U nucleotide is seen as a red trace, the unedited C is seen as a blue trace.

Figure 2. The T-DNA insertion alters the MEF11-2 protein in mutant mef11-2. Aligned are the C-terminal amino acid sequences of the three DYW-PPR 
proteins presently identified as specific RNA editing factors for plant mitochondria with the MEF11-2 protein encoded by the mutant mef11-2. OGR1 is 
from rice,23 MEF1 and MEF11 are from Arabidopsis.1,2 The conserved signatures of cytidine deaminases are underlined, the amino acids altered by the 
insertion of the T-DNA in the C-terminal region in MEF11-2 are boxed.

Figure 3. Analysis of splicing of the mutant 
mef11-2 mRNA coding for the MEF11-2 pro-
tein. The cDNA sequence analysis across the 
exon junctions after RT-PCR shows that the 
gene for MEF11-2 is transcribed and also cor-
rectly spliced in mutant mef11-2. The location 
of the excised single intron is indicated.
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